Ⅰ. INTRODUCTION
Interferons (IFNs) are a multi-gene family of inducible cytokines which have a major role in immune defense against virus infections but are also recognized for their antiproliferative and immunomodulatory activities [1, 2] .
IFNs are produced in numerous cell types including lymphocytes (T and B cells), macrophages, fibroblasts, blood vessel endothelial cells and osteogenetic cells, and are known to be important elements in antivirus reply [3] .
They were classified as Type I IFNs (virus-infected IFNs), Type II IFNs (immune IFNs) and type III [4] . The alphainterferons belonged to type I interferons, are mainly produced by virus-infected peripheral blood leukocytes, lymphobl-astoid and myeloblastoid cell lines [5] . It is considered to be a choice drug to treat virus disease and tumour in clinics.
The giant panda (Ailuropoda melanoleuca) is a much loved animal all over the world and is considered a symbol of China [6] , However, it is also one of the world's most endangered species, as well as a flagship species for conservation. The latest molecular censusing research used fecal samples and nine microsatellite loci shows that the estimated number of wild pandas is 1596, and the number of captive pandas is about 161. In recent years, strenuous efforts have been made to protect this animal and considerable knowledge of its physiology, biochemistry, genetic diversity and ecology has been onrd gained ， but death of disease are one of the major problems facing giant panda health. The research on the diseases of giant panda revealed that there were more than 40 kinds of diseases do exist. They are mainly viruses, bacteria and parasite. Therefore, studies of cytokine genes of the giant panda become important and immunotherapy of infectious diseases of the giant panda.
During the past decade, a variety of interferon genes have been cloned and sequenced from a number of species, including human, canine, porcine, chicken. And many studies had been performed on them. nonetheless, research on the giant panda Interferon-alpha is still rare.
Although the gene has been reported since 2007 [7] , very few information about the structures and functions of giant panda IFN-α has been published. In order to understand the bioinformatics and characteristics of the gpIFN-α at the molecular level and to extend the applications of recombinant giant panda IFN-α, we are trying to analyze and report some information about the structure and function of its encoded protein. Furthermore, to illustrate its evolutionary relationships among the eukaryotic mammalians, a phylogenetic tree was constructed. Our results will give the opportunity to investigate in detail on the evolution of the IFN system in avian and mammals more generally, and may provide some insights for further research the function and biological activities about the gpIFN-α.
Ⅱ. MATERIALS AND METHODS

A.Culture of peripheral blood lymphocytes
Adult giant pandas were phlebotomized at the Ya'an Research Base of Giant Panda Breeding under required procedures. Peripheral blood lymphocytes were separated by gradient centrifugation using Lymphocyte Separation Medium (TBD, Tianjin, China), and the Cells (5×10 6 cells/ml) were then resuspended and cultured in RPMI-1640 medium (Gibco, Grand Island,NY, USA) supplemented with 10% fetal calf serum, 100U/ml penicillin, 100 mg/ml streptomycin. Lymphocytes were stimulated with concanavalin A at a final concentration of 15 mg/ml and incubated for 16 h at 37 in a humidified ℃ incubator with 5% CO2. After 16 h, the stimulated cells were washed twice with Hanks'balanced salt solution and collected by centrifugation.
B. RNA extraction
Total RNAs from the harvested cells were isolated using TRIzol reagent (TaKaRa, DaLian, Japan) according to the manufacturer's instruction. RNA quality was evaluated on 1.0% agarose gels containing ethidium bromide (10 mg/mL). RNA samples were used subsequently for RT-PCR or stored at -70℃.
C. RT-PCR amplification of the IFN-a gene
Synthesis of the first strand of complementary DNA (cDNA) was performed using an RNA polymerase chain reaction (PCR) kit (TaKaRa, Dalian, Japan). The cDNA was synthesized at 37℃ from RNA by using oligo-dT 
D. Cloning and Sequencing of the IFN-a Gene
The PCR products were purified by using a TIANprep Mini Plasmid Kit (TianGen) according to the manufacturer's instructions. The purified PCR products were cloned into pMD19-T vector (TaKaRa), and then transformed into Escherichia coli (E.coli) DH5α competent cell, After that, the positive recombinant clone was selected by the Amp/IPTG/X-Gal agar plate. Plasmid DNA was identified by bacterial colony PCR with a forementioned conditions, and digested with restriction enzymes BamHI and SalI (TaKaRa, Dalian, Japan). Then it had to be fractionated in 1% agarose gels. Sequencing reactions was also performed by TaKaRa.
E. Analyzing nucleotide sequence of IFN-a the gene by bioinformatics
We incorporated IFN-α sequences described for giant panda as well as 14 other mammalian and avian species from NCBI, and their GenBank accession numbers are listed in Table 1 Ⅲ. RESULTS
A. Analysis the amino acids sequences of gpIFN-α
The gpIFN-α gene was composed of 495 nucleotides and was translated into a putative peptide of 164 amino acid residues (Fig. 1) . Also it has been submitted to cAMP-and cGMP-dependent protein kinase phosphorylation site is identified by the letters highlighted in orange; Protein kinase C phosphorylation sites are identified by the letters highlighted in brown; casein kinase II phosphorylation site is identified by the letters highlighted in gray; cysteines residue marked with yellow protein-protein interaction sites are marked with reseda; the interferon alpha, beta and delta family signature is identified by the letters highlighted in green; and also the asterisk indicates the stop codon.
C. Transmembrane domain and antigenic Determinants of the gpIFN-α protein
The prediction of transmembrane domain revealed that the gpIFN-α amino acid had non-transmembrane domain (Fig. 3) . Through the prediction of online web servers, we found that gpIFN-α amino acid sequence contained nine antigenic determinants and was mainly positioned at 1-4aa, 26-33aa, 37aa, 41-49aa, 71-77aa, 101-113aa, 133-139aa, 161-162aa, 164aa ( fig. 4) . 
Ⅳ. DISCUSSION
The giant panda is one of the surviving ancient animals with high scientific value. It is considered as the fossil alived because of its represents of an important stage of evolution [8] . It has been reported that giant pandas are particularly susceptible to infectious disease and parasitic, which can result a 44% infection rate from pneumonia and tick-borne disease and a 66.67% mortality rate from ascariasis [9] . Therefore, it is very important to study the immune system of giant panda, especially immune milies [17] . In this study evolutionary relationship is analyzed by constructing a phylogenetic tree (shown in 
